Product quality as a function of light and nitrogen supply: Contributing to A Quality Concept for Organic Agriculture?
M. Athmann1*, J. Fritz1 and U. Köpke1 

1 Institute for Organic Agriculture, University of Bonn, Katzenburgweg 3, 53115 Bonn, Germany
*E-mail: mathmann@uni-bonn.de; Tel: ++49 (0)228 732038
Traditionally, in Organic Agriculture product quality has been described as a function of environmental factors. Crop production methods have been oriented towards a balanced equilibrium of growth promoting factors (water, humus, nitrogen) and light and warmth as factors that enhance the formation of complex morphological and chemical structures (differentiation).
In 2008 and 2009, factorial field trials with rocket (Eruca sativa L.) and spring wheat (Triticum 
aestivum L.) were carried out at the experimental organic farm Wiesengut at Hennef/Sieg, Germany. The objective was to investigate the influence of light intensity, N supply and fertilizer type on product quality. The quality assessment was based on morphological parameters and chemical compounds related to growth and differentiation. Additionally, rocket was investigated with image forming methods.

For both species, as expected, full sunlight vs. shading, low vs. high N supply and manure vs. mineral fertilization resulted in lower values for growth related parameters and N-based compounds. Likewise, higher values for parameters related to differentiation and C-based compounds were measured. The content of primary and intermediary metabolites was lowered (rocket: nitrate, wheat: free amino acids), partitioning of assimilates to sinks and secondary metabolites were increased (rocket: proportion of reduced nitrogen, ascorbic acid and glucosinolate content, wheat: i.a. true protein content). 

Image forming methods enabled discrimination of the factor levels of light intensity, N supply and fertilizer type in both years. Full sunlight vs. shading, low vs. high N supply and manure vs. mineral fertilization resulted in more pronounced structures and fewer indicators of aging in the images. 

Product quality assessment based on plant physiological processes is considered as an appropriate approach for developing a quality concept for Organic Agriculture. The accurate differentiation of factor levels with image forming methods and the consistency of the results with parameters of plant morphology and composition underline the value of these methods for quality assessment.
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